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(57) Abstract: 

PROBLEM TO BE SOLVED: To restrict deterioration 
of the fuel consumption of an internal combustion 
engine and the operation characteristic thereof at 
the time of eliminating the sulfur compound 
accumulated by keeping at high-temperature a 
poisoned NOx absorbent. 

SOLUTION: An exhaust pipe 22 connected to an 
internal combustion engine 11 is provided with a 
nitrogen oxide (NOx) absorbent 26 for purifying the 
nitrogen oxide (NOx) in the exhaust gas for 
reduction. A fuel supplying device 29 is provided 



between the internal composition engine 11 and the 
NOx absorbent 26, and in the case where the NOx 
absorbent 26 is deteriorated, the fuel is supplied 
into the exhaust pipe 22. The supplied fuel is 
burned in the NOx absorbent 26 so as to raise the 
temperature. In the case where temperature of the 
NOx absorbent 26 exceeds the predetermined value, 
a fuel injection valve 16 is controlled so that an 
air-fuel ratio of the exhaust gas comes close to a 
rich side in comparison with the theoretical 
air-fuel ratio. The sulfur compound absorbed by the 
NOx absorbent 26 is purified for reduction by HC, CO 
increased in the exhaust gas. 
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(54) EXHAUST EMISSION CONTROL DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To restrict deterioration of the fuel 
consumption of an internal combustion engine and the operation 
characteristic thereof at the time of eliminating the sulfur 
compound accumulated by keeping at high-temperature a 
poisoned NOx absorbent. 

SOLUTION: An exhaust pipe 22 connected to an internal 
combustion engine 1 1 is provided with a nitrogen oxide (NOx) 
absorbent 26 for purifying the nitrogen oxide (NOx) in the 
exhaust gas for reduction. A fuel supplying device 29 is 
provided between the internal composition engine 1 1 and the 
NOx absorbent 26, and in the case where the NOx absorbent 26 
is deteriorated, the fuel is supplied into the exhaust pipe 22. 
The supplied fuel is burned in the NOx absorbent 26 so as to 
raise the temperature. In the case where temperature of the 
NOx absorbent 26 exceeds the predetermined value, a fuel 
injection valve 16 is controlled so that an air-fuel ratio of the 
exhaust gas comes close to a rich side in comparison with the 
theoretical air-fuel ratio. The sulfur compound absorbed by the 
NOx absorbent 26 is purified for reduction by HC, CO increased 
in the exhaust gas. 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is prepared in an internal combustion engine's exhaust air system, and the air-fuel ratio of 
exhaust gas absorbs nitrogen oxides rather than theoretical air fuel ratio at the time of Lean. An Air Fuel 
Ratio Control means to be the exhaust emission control device of the internal combustion engine possessing 
the nitrogen-oxides absorbent which returns said nitrogen oxides when rich, and to control the air- fuel ratio 
of said exhaust gas, A fuel-supply means to supply a fuel to the upstream of said nitrogen-oxides absorbent 
in said exhaust air system, A temperature rise means to supply a foel with said fuel-supply means, and to 
raise the temperature of said nitrogen-oxides absorbent when the nitrogen-oxides absorptance of said 
nitrogen-oxides absorbent declines by sulfur poisoning, When the temperature of said nitrogen-oxides 
absorbent exceeds a predetermined value, it controls so that the air-fiiel ratio of said exhaust gas is from 
theoretical air fuel ratio or theoretical air fuel ratio on a rich side with said Air Fuel Ratio Control means. 
The exhaust emission control device of the internal combustion engine characterized by having a playback 
means to reproduce the nitrogen-oxides absorptance of said nitrogen-oxides absorbent. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the exhaust emission control device of the 
internal combustion engine which does reduction purification of the nitrogen oxides in exhaust gas about an 
internal combustion engine's exhaust emission control device. 
[0002] 

[Description of the Prior Art] When the air- fuel ratio of the gaseous mixture supplied to an internal 
combustion engine is set to the Lean side from theoretical air fuel ratio (SUTOIKI) and the so-called lean 
burn control is performed conventionally, there is an inclination which the discharge of nitrogen oxides 
(NOX) increases. For this reason, the exhaust emission control device having the NOX absorbent which 
absorbs or adsorbs and removes NOX out of exhaust gas in an internal combustion engine's exhaust air 
system is prepared, and the technique which purifies exhaust gas is known. Reduction purification of the 
NOX absorbed [ in / absorb / in / as for this NOX absorbent, the air-fuel ratio of exhaust gas is set to the 
Lean side rather than theoretical air fuel ratio, and / the condition that the oxygen density in exhaust gas is 
comparatively high / NOX, an air- fuel ratio is conversely set to a rich side rather than theoretical air fuel 
ratio, and the oxygen density in exhaust gas is low and / the condition with much HC, CO, etc. ] is carried 
out, and it discharges as nitrogen gas. 

[0003] By the way, since sulfur is contained in an internal combustion engine's fuel and lubricant, sulfur 
compounds, such as a sulfur oxide (SOX), exist in exhaust gas. In addition to NOX in exhaust gas, the 
above NOX absorbents also absorb a sulfur compound. Here, it has the property which is easier to be 
accumulated compared with NOX, absorption of NOX is barred in connection with the accumulated dose of 
a sulfur compound increasing, the purification effectiveness of NOX falls gradually, and degradation of the 
NOX absorbent by the so-called poisoning produces the sulfur compound absorbed by the NOX absorbent. 
Thus, when poisoning of a NOX absorbent arises, while making a NOX absorbent into a proper elevated 
temperature, the air- fuel ratio of exhaust gas is set to a rich side rather than theoretical air fuel ratio, and the 
approach of removing the sulfur compound absorbed by the NOX absorbent by [ proper ] carrying out time 
amount continuation in this condition, and canceling poisoning is learned. Here, as a control unit of the 
internal combustion engine which controls the temperature of a NOX absorbent, the control unit of the 
internal combustion engine which controls the temperature of exhaust gas is known by controlling the gear 
ratio of the automatic transmission connected to the internal combustion engine, for example as indicated by 
JP,7-186785,A. 

[0004] In the NOX absorbent used with this internal combustion engine's exhaust emission control device, 
when the air- fuel ratio of exhaust gas is set to the Lean side rather than theoretical air fuel ratio, the sulfur 
compound 2 in exhaust gas, for example, SO, oxidizes on the platinum Pt of a catalyst, it serves as sulfate 
ion, such as S03- and S04-, combines with the barium oxide BaO further contained in a NOX absorbent, 
and forms BaS04. Here, if the amount of the sulfur compound absorbed by the NOX absorbent exceeds a 
predetermined value, while the gear ratio of an automatic transmission will be automatically set as a low 
gear ratio, a twist is also set as theoretical air fuel ratio for an internal combustion engine's air- fuel ratio at a 
rich side. That is, the temperature of exhaust gas rises and a NOX absorbent is made to carry out a 
temperature up to about 600 degrees C by operating an internal combustion engine by high-speed rotation. 
BaS04 generated in the NOX absorbent is decomposed by the elevated temperature, and sulfate ion, such as 
S03- and S04-, is generated by this. Furthermore, since HC of non-** and the amount of CO are increased 
while the oxygen density in exhaust gas is reduced, it is returned and sulfate ion generated in the NOX 
absorbent, such as S03- and S04-, is emitted from a NOX absorbent. In this way, reduction removal of the 
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sulfur compound absorbed by the NOX absorbent is performed. 
[0005] 

[Problem(s) to be Solved by the Invention] In the above internal combustion engines' control unit, since the 
gear ratio of the automatic transmission connected to the internal combustion engine is set as a gear ratio 
lower for example usually than the time of operation in case the temperature of the NOX absorbent of an 
exhaust emission control device is raised, there is a problem that an internal combustion engine's fuel 
consumption and operational characteristics get worse. This invention was made in view of the above- 
mentioned situation, and in case it removes the sulfur compound which accumulated by making into an 
elevated temperature the NOX absorbent which carried out poisoning, it aims at offering the exhaust 
emission control device of the internal combustion engine which can control aggravation of an internal 
combustion engine's fuel consumption and operational characteristics. 
[0006] 

[Means for Solving the Problem] In order to attain the purpose which solves the above-mentioned technical 
problem and starts, the exhaust emission control device of the internal combustion engine of this invention It 
is prepared in an internal combustion engine's exhaust air system, and the air-fuel ratio of exhaust gas 
absorbs nitrogen oxides rather than theoretical air fuel ratio at the time of Lean. An Air Fuel Ratio Control 
means to be the exhaust emission control device of the internal combustion engine possessing the nitrogen- 
oxides absorbent which returns said nitrogen oxides when rich, and to control the air-fuel ratio of said 
exhaust gas (the operation gestalt mentioned later fuel injection valve 16), A fuel-supply means to supply a 
fuel to the upstream of said nitrogen-oxides absorbent in said exhaust air system (the operation gestalt 
mentioned later fuel supply system 29), A temperature rise means to supply a fuel with said fuel-supply 
means, and to raise the temperature of said nitrogen-oxides absorbent when the nitrogen-oxides absorptance 
of said nitrogen-oxides absorbent declines by sulfur poisoning (the operation gestalt mentioned later 
ECU 15), When the temperature of said nitrogen-oxides absorbent exceeds a predetermined value, it controls 
so that the air-fuel ratio of said exhaust gas is from theoretical air fuel ratio or theoretical air fuel ratio on a 
rich side with said Air Fuel Ratio Control means. It is characterized by having a playback means (the 
operation gestalt mentioned later ECU 15) to reproduce the nitrogen-oxides absorptance of said nitrogen- 
oxides absorbent. 

[0007] In case the temperature of the nitrogen-oxides absorbent which deteriorated is raised according to the 
exhaust emission control device of the internal combustion engine of the above-mentioned configuration A 
fuel is only supplied with the fuel-supply means with which the upstream of a nitrogen-oxides absorbent 
was equipped. For example, while comfortable operational status is maintainable from not changing an 
internal combustion engine's rotational frequency compared with the case where carry out high-speed 
rotation of the internal combustion engine, and the temperature of exhaust gas is raised Since high-speed 
rotation of the internal combustion engine is not carried out, it can prevent fuel consumption getting worse. 
Moreover, while preventing complicating equipment since auxiliary heating apparatus, such as a heater and 
a burner, are not needed in order to heat a nitrogen-oxides absorbent, for example, it becomes possible to ** 
to reduction of the manufacture cost of equipment. 
[0008] 

[Embodiment of the Invention] Hereafter, it explains, referring to an accompanying drawing about 1 
operation gestalt of the exhaust emission control device of the internal combustion engine of this invention. 
Drawing 1 is the block diagram of the exhaust emission control device 1 0 of the internal combustion engine 
by 1 operation gestalt of this invention. First, the air- fuel ratio control system with which the exhaust 
emission control device 1 0 of the internal combustion engine by the gestalt of this operation was equipped is 
explained. In this air- fuel ratio control system, it has the throttle valve 13 in the middle of the inlet pipe 12 
of the internal combustion engine 1 1 which forms the engine of the Taki cylinder etc., for example, and the 
sensor 14 is connected with this throttle valve 13 whenever [ throttle valve-opening ] (thetaTH), and this 
thetaTH sensor 14 outputs the electrical signal according to the opening of a throttle valve 13, and supplies 
it to the electronic control unit (ECU) 15. Furthermore, while having the fuel injection valve 16 between the 
internal combustion engine 1 1 and the throttle valve 1 3 and connecting the fuel pump which is not 
illustrated, it connects with ECU 15 electrically and fuel injection duration, i.e., the valve-opening time 
amount of a fuel injection valve 16, is controlled by the electrical signal from this ECU15. 
[0009] The lower stream of a river (internal combustion engine 1 1 side) of a throttle valve 1 3 is equipped 
with the absolute-pressure (PBA) sensor 17 of inhalation of air within the inlet pipe 12, the absolute pressure 
in an inlet pipe 12 is changed into an electrical signal by this PBA sensor 17, and ECU 15 is supplied. 
Furthermore, the lower stream of a river of the PBA sensor 1 7 is equipped with the intake-air temperature 
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(TA) sensor 18, and the electrical signal which measures an intake-air temperature and corresponds is 
supplied to ECU 15. The engine water temperature (TW) sensor 19 with which the internal combustion 
engine 1 1 was equipped consists of a thermistor etc., and outputs the electrical signal which measures an 
internal combustion engine's 1 1 circulating water temperature, and corresponds to ECU 15. Moreover, the 
engine-speed (NE) sensor 20 and the gas column distinction (CYL) sensor 2 1 are attached in the cam shaft 
perimeter or the crankshaft perimeter which an internal combustion engine 1 1 does not illustrate. About the 
top dead center (TDC) at the time of charging-stroke initiation of each gas column of an internal combustion 
engine 11, whenever [ predetermined crank angle ], as for the CYL sensor 21, the NE sensor 20 outputs a 
gas column distinction signal pulse whenever [ predetermined crank angle / of a specific gas column ] in a 
location by outputting a TDC signal pulse every 1 80 degrees whenever [ crank angle ] in a location, for 
example, a 4-cylinder engine, and each of these signal pulses are supplied for it to ECU 15. 
[0010] Next, the exhaust emission control device 10 of the internal combustion engine by the gestalt of this 
operation is explained. This exhaust emission control device 10 is equipped with ECU 15, an exhaust pipe 
22, the LAF sensor 24, the 102nd sensors 25, the nitrogen-oxides absorbent 26, the 202nd sensors 27, the 
CAT ** sensor 28, and a fuel supply system 29, and is constituted. An exhaust pipe 22 constitutes the 
exhaust pipe set section which connects with each gas column of an internal combustion engine 11, and is 
not illustrated. The exhaust pipe 22 is equipped with the catalyst 23 which purifies components in exhaust 
gas, such as HC, CO, and NOX, for example, a three way component catalyst, (TWC). Between the 
upstream 1 1 of TWC23, i.e., an internal combustion engine, and TWC23, it has the proportionality mold air- 
fiiel ratio (LAF) sensor 24 which forms the oxygen density detector of a proportionality mold, and the 
downstream is further equipped with the 102nd sensors 25. In addition, the LAF sensor 24 outputs the 
electrical signal which the 102nd sensors 25 have the output characteristics which change before and after 
theoretical air fuel ratio by outputting the electrical signal mostly proportional to the oxygen density in 
exhaust gas, and supplying ECU 15, for example, serves as a high level by the rich side, and serves as a low 
from theoretical air ftiel ratio by the Lean side, and supplies it to ECU 15. 

[001 1 ] The downstream of the 102nd sensors 25 of an exhaust pipe 22 is equipped with the nitrogen-oxides 
(NOX) absorbent 26 which carries out reduction purification of the nitrogen oxides (NOX) in exhaust gas. 
Furthermore, the lower stream of a river of the NOX absorbent 26 is equipped with the 202nd sensors 27, 
and the electrical signal which measures the oxygen density in exhaust gas and corresponds is supplied to 
ECU 15. The NOX absorbent 26 absorbs NOX in exhaust gas, when it consists of a catalyst constituted with 
Platinum Pt etc. and the air- fuel ratio of exhaust gas is set to the Lean side rather than theoretical air fuel 
ratio. In addition, it shall be shown any in the condition that absorption is absorbed in a catalyst below after 
NOX is changed into nitrate ion, such as N03-, (spread further), or the condition that chemisorption of the 
NOX is carried out on the front face of a catalyst they are. And if the air-fuel ratio of exhaust gas is set to a 
rich side rather than theoretical air fuel ratio and the oxygen density in exhaust gas falls, absorbed NOX will 
be returned by HC of non-** which increased in exhaust gas, CO, etc., and it will discharge as nitrogen (N2) 
gas. Moreover, the NOX absorbent 26 is equipped with the CAT ** sensor 28 which measures the 
temperature of a catalyst (CAT), and the electrical signal from the CAT ** sensor 28 is supplied to ECU 15. 
Between the three way component catalyst 23 and the NOX absorbent 26, it has the fuel supply system 29 
connected to the fuel pump which is not illustrated, and the amount of supply and supply time amount of a 
fuel are controlled by the electrical signal from ECU 15. The fuel supplied in the exhaust pipe 22 here burns 
within the NOX absorbent 26, and raises the temperature of the NOX absorbent 26. 

[0012] Moreover, the internal combustion engine 1 1 is equipped with the valve timing device (VTEC) 30, 
and VTEC30 changes valve timing of an inlet valve and an exhaust valve according to an internal 
combustion engine's 1 1 operational status, i.e., rotation condition. ECU15 is equipped with input circuit 15a 
which receives the electrical signal from for example, each sensor, CPU 15b, storage means 15c which 
memorizes various operation programs, the result of an operation, etc. which are performed by CPU 15b, and 
15d of output circuits which output a driving signal to a fiiel injection valve 16 and a fuel supply system 29, 
and is constituted. Here, CPU 15b controls the fuel injection duration or fuel oil consumption of a fuel 
injection valve 16 and a fuel supply system 29 synchronizing with the TDC signal pulse which an input 
signal is based from each sensor, and detects the degradation degree of the NOX sensor 26, for example, is 
outputted from the NE sensor 20. 

[0013] The exhaust emission control device 10 of the internal combustion engine by the gestalt of this 
operation is explained having the above-mentioned configuration, next referring to drawing 3 from drawing 
1 about actuation of an internal combustion engine's exhaust emission control device 10. Drawing 2 is a 
flow chart which shows actuation of an internal combustion engine's exhaust emission control device 10 
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shown in drawing 1 , and drawing 3 is a timing chart which shows actuation of an internal combustion 
engine's exhaust emission control device 10 shown in drawing 1 . First, if the air- fuel ratio of the gaseous 
mixture supplied to an internal combustion engine 1 1 is set to the Lean side rather than theoretical air fuel 
ratio and it operates by lean burn control, in addition to NOX in exhaust gas, the NOX absorbent 26 absorbs 
a sulfur compound, for example, SOX, and accumulates it gradually. The amount of NOX absorbed, the 
purification effectiveness 26, i.e., the NOX absorbent, of NOX contained in exhaust gas with the increment 
in the accumulated dose of this sulfur compound, decreases. Here, ECU 15 removes a sulfur compound from 
the NOX absorbent 26 which deteriorated by are recording of a sulfur compound synchronizing with 
generating of the TDC pulse signal outputted from the NE sensor 20, and a series of processings which 
cancel degradation of the NOX absorbent 26 are started (step SI). 

[0014] First, ECU 15 presumes the amount of the time amount which carried out continuation operation for 
example, by lean burn control, and the sulfur compound absorbed by the NOX absorbent 26 based on the 
electrical signal from the 1st and 202nd sensors 25 and 27, and judges whether this estimate is over the 
predetermined value (step S2). Namely, as shown in drawing 2 , when the amount of the sulfur compound 
which the NOX absorbent 26 absorbed is over the predetermined value "1 " is set to the flag (NOXCAT 
degradation) which judges degradation of the NOX absorbent 26, and conversely, when the amount of the 
absorbed sulfur compound is not over the predetermined value "0" is set to NOXCAT degradation and it 
judges whether NOXCAT degradation is "1" at step S2. When this judgment result is "NO", namely, when 
the NOX absorbent 26 has not deteriorated or degradation of the NOX absorbent 26 is solved, the total time 
(RICHITOTAL) which set the target air- fuel ratio multiplier (KCMD) mentioned later to the rich side rather 
than the value corresponding to theoretical air fuel ratio, and controlled the fuel injection valve 16 is reset as 
"0" (step S3). And "0" is set to the flag (FRICH) which shows whether KCMD is set to a rich side (step S4), 
and a series of processings are ended (step S5). 

[0015] On the other hand, when the judgment result in step S2 is "YES" (i.e., when the NOX absorbent 26 
has deteriorated), it judges whether the execution condition of lean burn control is satisfied (step S6). The 
execution condition of lean burn control here is that the target air- fuel ratio multiplier (KCMD) which is in 
the service condition to which an internal combustion engine 1 1 performs feedback control according to the 
measured value of the LAF sensor 24, and is set up to the air-fuel ratio of exhaust gas is made below into the 
predetermined value by the side of Lean rather than the value corresponding to theoretical air fuel ratio etc. 
In addition, the target air-fuel ratio multiplier (KCMD) used for control of a fuel injection valve 16, for 
example is, are proportional to the inverse number (F/A), i.e., the fuel-air ratio, of an air-fuel ratio (A/F), 
and the value corresponding to theoretical air fuel ratio is set to 1 .0. This KCMD is set up according to the 
operation parameter of the internal combustion engine 1 1 based on the measured value of the PBA sensor 
17, the TW sensor 19, and NE sensor 20 grade. 

[0016] When the judgment result in step S6 is "NO", processing below step S4 is performed. On the other 
hand, when a judgment result is "YES", whether FRICITs being "1 " and KCMD judge whether it is set to 
the rich side rather than the value corresponding to theoretical air fuel ratio (step S7). When this judgment 
result is "YES", processing not more than step S10 mentioned later is performed. On the other hand, when a 
judgment result is "NO", namely, when KCMD in drawing 3 set up to a fuel injection valve 16, for example 
like the condition before tl is set to the Lean side rather than the value corresponding to theoretical air fuel 
ratio, it judges whether the temperature (TCAT) of the catalyst of the NOX absorbent 26 obtained by the 
CAT ** sensor 28 is over predetermined upper limit temperature (TCATREF1), for example, 650 degrees 
C, (step S8). When this judgment result is "YES", processing not more than step S10 mentioned later is 
performed. On the other hand, when a judgment result is "NO", a fuel supply system 29 is controlled by the 
condition before tl in drawing 3 , and a fuel is supplied in it between predetermined time, for example, 
10ms, and in an exhaust pipe 22 (step S9). Thereby, as shown, for example from tl to t2, the fuel in drawing 
3 R> 3 supplied from the fUel supply system 29 burns within the NOX absorbent 26, raises TCAT, 
disassembles the sulfur compound absorbed in the NOX absorbent 26, for example, and generates sulfate 
ion, such as S03- and S04-. And processing below step S4 is performed. 

[0017] When TCAT of the NOX catalyst 26 exceeds predetermined upper limit temperature (TCATREF1) 
like about [ in drawing 3 ] t2, step S10 performs processing which changes KCMD set up in order to control 
a fuel injection valve 16 from a rich side to the rich or Lean side from the Lean side, respectively like about 
t3, temperature [ predetermined in TCAT / minimum ] (TCATREF2), for example, when it becomes smaller 
than 600 degrees C. Here, it judges whether TCAT is smaller than TCATREF2. It is two kinds of the 
following [ criteria / of step S7 and step S8 ] that this judgment result serves as "NO." 
[0018] One side is in the condition in drawing 3 which TCAT of the NOX absorbent 26 went up by the fuel 
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supply into the t exhaust pipe 22 by the fuel supply system 29, and is over TCATREF1, for example while 
KCMD to the condition 16 before t2, i.e., a fuel injection valve, is set to the Lean side about two and "0" is 
set to FRICH. While the fuel supply into the t exhaust pipe 22 by the condition 29, i.e., a fuel supply system, 
that TCAT is higher than TCATREF2 stops from t2 in drawing 3 before about three, another side KCMD to 
a fuel injection valve 16 is in the condition that the amount of oxygen in the exhaust gas which flows into 
the NOX absorbent 26 decreases, the exothermic reaction within the NOX absorbent 26 is controlled, and 
TCAT is descending gradually, by being set to a rich side and setting 11 1" to FRICH. From these t2 to t3, it is 
in the condition which returns by HC of non-[ which was generated in the NOX absorbent 26 / which is 
increasing sulfate ion, such as S03- and S04-, in exhaust gas, for example ] **, CO, etc., and is emitted as 
SOX from the NOX absorbent 26. 

[0019] Thus, when the judgment result in step S10 is "NO", KCMD used in order to control a fuel injection 
valve 16 is set to a rich side rather than the value corresponding to theoretical air fuel ratio (step SI 1). And it 
judges whether "1" is set to FRICH (step SI 2), and when this judgment result is "YES", a series of 
processings are ended (step S5). When a judgment result is "NO", while setting "1" to FRICH, once KCMD, 
on the other hand, resets the time amount (tmRICH) set to the rich side, counting by the timer is started 
again (step SI 3), and a series of processings are ended (step S5). 

[0020] On the other hand, that the judgment result in step S10 serves as "YES" Are in the condition before 
t3 about in three, and while the fuel supply for example, into the t exhaust pipe 22 by the fuel supply system 
29 in drawing 3 stops KCMD to a fuel injection valve 16 is in the condition which TCAT of the NOX 
absorbent 26 falls and is low rather than TCATREF2 by being set to a rich side and setting "1 " to FRICH. In 
this case, KCMD to a fuel injection valve 16 is set to the Lean side from a basic value, for example, the 
value corresponding to theoretical air fuel ratio, and "0" is set to FRICH. Furthermore, an increment, i.e., the 
value of tmRICH, is added to the duration by which "1" is set to FRICH, i.e., the total time by which KCMD 
to a fuel injection valve 16 is set to the rich side, (RICHTOTAL) (step SI 4). 

[0021] Next, RICHTOTAL judges whether it is over predetermined time amount (RICHREF) (step SI 5). 
When this judgment result is "YES", it is judged as what degradation of the NOX absorbent 26 canceled, 
"0" is set to NOXCAT degradation (step SI 6), and a series of processings are ended (step S5). On the other 
hand, when a judgment result is "NO" (i.e., when it judges that degradation of the NOX absorbent 26 is not 
solved), a series of processings are ended (step S5). And a series of processings mentioned above are 
repeated until it is judged as the thing in drawin g 3 which degradation of the NOX absorbent 26 canceled, 
for example like after t3 synchronizing with generating of a new TDC pulse signal. 

[0022] In case the temperature up of the NOX absorbent 26 which deteriorated is carried out according to 
the exhaust emission control device 1 0 of the internal combustion engine by the gestalt of this operation, by 
supplying a fuel in an exhaust pipe 22 from the fuel supply system 29 with which the upstream of the NOX 
absorbent 26 was equipped, a fuel can be burned within the NOX absorbent 26 and the temperature of the 
NOX absorbent 26 can be raised easily. In this case, while comfortable operational status is maintainable 
from not changing an internal combustion engine's 1 1 rotational frequency compared with the case where 
carry out high-speed rotation of the internal combustion engine 1 1 , for example, and the temperature of 
exhaust gas is raised, since high-speed rotation of the internal combustion engine 1 1 is not carried out, it can 
prevent fuel consumption getting worse. Moreover, when the temperature (TCAT) of the NOX absorbent 26 
exceeds a predetermined upper limit (TCATREF1) By controlling the fuel injection valve 16 with which an 
internal combustion engine's 1 1 upstream was equipped, and increasing HC of non-** in exhaust gas, and 
the amount of CO only by making it the air- fuel ratio of exhaust gas be from theoretical air fuel ratio or 
theoretical air fuel ratio on a rich side Reduction purification of the sulfur compound absorbed by the NOX 
absorbent 26 can be carried out, and the NOX absorbent 26 which deteriorated can be reproduced easily. 
[0023] In addition, in the gestalt of this operation, although the NOX absorbent 26 absorbs NOX in exhaust 
gas, absorption may be in the condition that chemisorption of the NOX is carried out on the front face of the 
catalyst which is not limited to the condition of being absorbed in a catalyst (spread further) after NOX is 
changed into nitrate ion, such as N03-, for example, constitutes the NOX absorbent 26. Moreover, in the 
gestalt of this operation, although the exhaust pipe 22 is equipped with the catalyst 23 which purifies 
components in exhaust gas, such as HC, CO, and NOX, for example, a three way component catalyst, 
(TWC), it is not limited to this but TWC23 may be omitted. Moreover, in the gestalt of this operation, 
although the upstream of the NOX absorbent 26 is equipped with the 102nd sensors 25 and the downstream 
is equipped with the 202nd sensors 27, it is not limited to this but each 02 sensors 25 and 27 may be 
omitted. In this case, what is necessary is just to presume the amount of the sulfur compound absorbed by 
the NOX absorbent 26 from the operation duration by lean burn control, the total amount of the fuel 
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supplied to the internal combustion engine 1 1 , etc. 

[0024] Moreover, in the gestalt of this operation, although time amount to which a fuel supply system 29 
injects a fuel in an exhaust air system was set to 10ms, the proper value should just be set up by especially 
this time amount not being limited and setting it up according to an internal combustion engine's 1 1 
operational status etc. Moreover, in this operation gestalt, although the NOX absorbent 26 was equipped 
with the CAT ** sensor 28 in order to measure the temperature of the catalyst of the NOX absorbent 26, it is 
not limited to this but the CAT ** sensor 28 may be omitted. In this case, the temperature TCAT of a 
catalyst should just use the value presumed based on the total time by which the total amount and target air- 
fuel ratio multiplier (KCMD) of the fuel supplied for example, in an exhaust pipe 22 from a fuel supply 
system 29 were set to the rich or Lean side rather than the value corresponding to theoretical air fuel ratio, 
and the fuel injection valve 16 was controlled. Moreover, when the temperature of the NOX absorbent 26 
exceeds a predetermined upper limit, while controlling a fuel injection valve 16, by supplying a fuel from a 
fuel supply system 29, the air- fuel ratio of exhaust gas may be made into a rich side rather than theoretical 
air fuel ratio or theoretical air fuel ratio, and the NOX absorbent 26 may be reproduced. 
[0025] 

[Effect of the Invention] As explained above, in case the temperature of the nitrogen-oxides absorbent which 
deteriorated is raised according to the exhaust emission control device of the internal combustion engine of 
this invention A fuel is only supplied with the fuel-supply means with which the upstream of a nitrogen- 
oxides absorbent was equipped. For example, while comfortable operational status is maintainable from not 
changing an internal combustion engine's rotational frequency compared with the case where carry out high- 
speed rotation of the internal combustion engine, and the temperature of exhaust gas is raised Since high- 
speed rotation of the internal combustion engine is not carried out, it can prevent fuel consumption getting 
worse. Moreover, since auxiliary heating apparatus, such as a heater and a burner, are not needed in order to 
heat a nitrogen-oxides absorbent, for example, while preventing complicating equipment, it becomes 
possible to ** to reduction of the manufacture cost of equipment. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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